Expression of cloned envelope protein genes from the flavivirus tick-borne encephalitis virus in mammalian cells and random mutagenesis by PCR.
The structural membrane proteins prM and E of the flavivirus tick-borne encephalitis (TBE) virus were expressed in mammalian cells for the purpose of probing the structure and molecular interactions of these proteins. Advantage was taken of the natural error frequency of the Taq polymerase used in the PCR amplification to generate a randomly mutated population of genes that were then cloned directly into plasmid expression vectors under the control of an SV40 promoter. Analysis of the mutation frequency by direct sequencing of 22 separate clones showed that the PCR produced mutations at a rate yielding an average of one to two amino acid changes per clone in the 496 amino acid long protein E. This is an ideal rate for assessing the importance of individual amino acid residues within protein domains, thus demonstrating the potential value of the PCR as a random mutagenesis method. Clones encoding wild-type prM and E proteins, and a truncated form of E, were also constructed by recombining portions of selected PCR clones. Transfection of COS-1 cells with these constructs resulted in expression of the prM and E proteins, which was demonstrated by indirect immunofluorescence using monoclonal antibodies (Mabs). The intracellular level of TBE virus antigen, measured in lysates of transfected cells by ELISA, reached approximately 25% of that found in virus-infected COS cells. Furthermore, it was shown by immunofluorescence using a panel of 19 anti-E Mabs that the antigenic structure of the expressed E proteins was nearly identical to that of E protein in infected cells, thus confirming the suitability of this model system as a tool for studying flavivirus protein structure.